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Abstract: Geometric modeling is developing a mathematical development of an object called “model”. This model may 
be shown in two dimensional (2D) or in three dimensional (3D). Depending on the application, a 2D model may 
completely satisfy the need, but the ideal form of model representation is the 3D model. It is the base of many CAD 
/CAM applications such as kinematical analysis of mechanical systems and finite element analysis, NC, CNC 
programming etc. The geometric modeling plays a major role in full integration and automation of CAD/CAM systems. 
This paper describes the principles of 3D modeling systems in order of their evolutionary history, including the main  
advantages and disadvantages of each system. Also solid modeling technique is classified due to its popularity and wide 
adoption in today’s CAD/CAE systems. 
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 1. INTRODUCTION 
 
Geometric modeling is a general term applied to 
three-dimensional computer-aided design technique. 
Can be defined as computer compatible 
mathematical description of the geometry of the 
object which can be displayed as the image on the 
monitor of the computer by means of CAD  
software. Geometric modeling is used to: visualize, 
analyze, document and produce a product or process. 
According to definition geometric models are 
computational (symbol) structures that capture the 
spatial aspects of the objects of interest for an 
application. 
Designer can create geometric models by using 
CAD software in three steps: 
• Creation of basic geometric objects: the 
designer creates basic geometric elements by 
using commands like points, lines, and 
circles. 
• Transformations of the elements: the designer 
uses commands like achieve scaling, rotation 
and other related transformations of the 
geometric elements. 
• Creation of the geometric model: the designer 
uses various commands to form the desired 
shape. 
 
 
There are two categories of information for defining 
geometric object, fig.1: 
• Geometric information – coordinates and 
dimensions of the object and its components. 
• Topological information – the relations 
between components of  the object. 
 
 
 
fig.1 Same geometry but different topology and same 
topology but different geometry 
 
The basic geometric modeling approaches used 
in today’s CAD/CAM systems are:  
1) Wireframe,  
2) Surface and  
3) Solid modeling. 
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